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0 Ccmposrta aiastcmeric matanai and procasa for making ma 



same 



© A memca of precuemg 3 composite aiasbc ma- 
tenai ecmcrtses sretcr.ing an elastic wee to aicn- 
gata it, for axamcie. elongating a nenweven wee cf 
mertCtcwn aiastcmeric Sbers, and bending me alcn- 
cared wee :c at leas: me garheracle wee. sucr, as a 
scuncondec polyester Sber matenai. under cenci- 
tiens whicr. scftan at least a portion ct me elastic 
wee to form me ecr.deo composite weo of alasic 
mstsriai. The ccmccsita material is reiaxed imme- 
diateiy 3fter the bending to orevent the aiastic web 
from losing Its abiiity to contract from trie siretcr.ee 
dimensions wnicn it assumed dunng the bonding 
f^stap. Such immediate relaxation cf trie cempesrte 
^ material after the cencing steo results in me aiastic 
wee retaining its ability to contract so that, upon 
£j termination ci me atongating rcrcs. the siastic wee 
O contracts to term earners in the -atherarie web. The 
bending .-nay oe erfectuated by pattern dmccssing 
^cveriaic eiastc and garheracie wees wits at ;east 
rNpcrscns cf the eiastc web heated to at least its 
e scftaning :s rr.ee nature. The resultant ccmccsrte eias- 
tic ms^riai ccmcrises a coherent 9iasbc wee wmer. 
&-is bonded :c at ieast one coherent gatheracie ^ec 
^wnersby the gatr.erabJe web is extensible and ocn- 
tracbbie with the eiastc web uccn strstcr.ing anc 
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CCMPCSiTH =IAS7CMErRlC MATHHIAL AND PRCCSS rCR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
rieid cf the Invention 

The present invention is concerned witfc an 
elasticized matenai, a metncd of mawng :he sane 
and amc-s mace therefrom. Mere parbcuiany, the 
present inventicn is concerned with a composite 
9i2sr.c material comprising at least sne eiastic wee. 
such as a r.cnwcven web of ei astern enc iters, 
bended to one cr mere webs of gatheracie ma- 
teriai. sucn as one or more webs of a no n woven, 
ncn-9iastic materiai- 



Cescreticn of the F.etated Art 

Ccmocsite fabrics comprising at least :ne lay- 
er of nenweven textile fachc mechanically secjrec 
tc an eiasbc layer are !<ncwn. .-or examcie. U-s. 
Patent -.-^€,:SS discloses textile !aminai9 materi- 
ais ccmcrising an inner layer of aiasoo matenai. 
sue.-, as a poiyurethane ream of a tfttansss r. 
about OJ32S inches, needle pu.nc.ned at 3 pwraffiy 
of '.ecooens to a norrwoven texdie "acre layer. ; ne 
neecle cunched sucercosec Savers are then 
stretched within the elastic limits of the eiasbc layer 
to cermanentiy stretcn the nenweven taerc aver 
materia needle punched thereto. When the elastic 
layer is ailcwed to reiax and return to substantially 
its concision prior to oeing stretched, the nenweven 
fabnc layer is stated to exnibit Increased ouik by 
virtue of the relaxation of rts permanently srstonec 
fibers. 

U.S. Patent -i.2CS.5c2 bisiccses a memcc ct 
making an eiastic .matenai which inoiudss continu- 
ously regarding relatively eiastcmeric fibers ano 
eicngatable cut relatively r.cn-eiastic fibers erne a 
forming rurface and bending at least some ct the 
fiber crossings to form a coherer.: cloth whicn s 
subsequently mecnanicaiiy wcrkeo. as by crater.- 
ir.g, xiiowinc which it is ailcwec to reiax. *s de- 
scribed by the patentee at column 3, line tS * 
sec, the eiastic mcduius of the oicth is substar.baily 
recucec after the sretcr.ing. resulting in the eerrr.a- 
nently stretched ncn-siasbc filaments relaxing and 
locoing tc increase the eulk anc improve r.e reei cf 
the faens {column 9. lines 9-1- and Figure 2). 
Fcr*arcing cf me Slamer.rs to the "crmirg suface : s 
positively conroiied. whicn me patentee (coiumn 7. 
line tS et sec) contrasts to the use cf air streams 
to convey the r.bers as usee in meiib:c-wir.g ccera- 
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tion. Bondng of the filaments to form the coherent 
oicth may utilize embossing patterns or smooth, 
heatsc rcil nrcs, as set forth at column 9, line 44 at 
sec. 

s U.S. Patent 2.216.126 disposes a ccmocsite 

fabhc cemensing a layer of an elastic or resilient 
matenai and an cvenaying layer of fabnc, for ex- 
amoie, a wcven fabric- The elastic fabnc may be a 
poiyurethane foam or a nyicn woven to impart 

to sretcnaemty cr the like and. as Is disclosed in the 
paragraon bridging columns 1 and Z of the patent 
an adhesive may be applied in a predetermined 
pattern to the eiastic matenai which is then 
stretcned. ano while in a stretcn ed cr eicngated 

?s state, the cveriying fabric is contacted therewith 
anc heic in pressure engagement for a erne suff> 
cisnt tc ensure adhesion of the two layers. When 
the seciied achesive is dry, tension en the backing 
matenai is released causing the overlying ncn- 

eo eiastic fabric to gather in the areas outlined by the 
achesive. 

U.S. Patent 2.357,737 discloses the manufac- 
ture ::' h res: ire nt ceiluicsic wadding crcduct at- 
tain ec cy laminating pacer and a ere stretcn ec 

cs poiyurethane foam material. An achesive is appiiec 
in a tesirec pattern as illustrated in the drawings 
anc r.e caeer is laminated to either side of tie 
crestretcr.ee eclyur ethane foam matenai. The .ca- 
per :ayers may oe wetted to reduce their resis- 

oo tan c a to being oomoressed by retracben of the 
cresretcr.ee cciyure thane foam after lamination cf 
the pacer layers Terete, thereby providing a orep- 
ec effect as illustrated in Figures 2 anc ± of the 
patent. 

U.S. Patent 2.257,31 2 concerns a method cf. 
ere cue: nc eiastic composite sheet materia^ and 
discioses that a reticulated, fibrous web 'crr.ee cf 
an eiastemehc matenai such as :i±ter, including 
cutaoier.e-stvre.ne coociymers. may be utilized as 
the eiasbe cly cf a composite material, as dis- 
closed at coiumn 3, lines 1S-24. At column 5, lines 
2r-^2. Tie eaten: eiscicsss, with reference to Fig- 
ure 7 cf the drawings, that a relaxed sheet matenai 
piy T.ay have a fibrous web of eiastemehc matenai 
-*s cf smarter area than the sheet matenai stretcr.ee so 
as tc conform It in area to the area cf me sneer 
material =nc the plies be reed together at scaced 
points cr areas. Upon allowing the fibrous 
ei astern eric cry to reiax. the composite eocy is 
so statec x assume the structure 3 nown. in Fgure 7, 
wnicn is described at coiumn 5. line 15 et sec as 
sncwir.g i -"brcus wee of eiastemehc matenai 50 
ccrced at zeaced areas z: lines 35 tc a piy 33 cf a 
crecec zr ccmucated ilexible sheet matenai. whicn 
' mav be caeer cr a svnthetic resin matenai. The 
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secures of oararned inventon are saws 3 
be sarscuanv we.1 sumo tar the -nanuniOjre of 
fountain garmerr*. batting garrnena. elastic 
stooongs. anxie cracas. berts. oarers, jailusaa and 

U S =arem -4.-t25.-t20 oiscicses rrycrauucaJly 
entangled scuniacsc 'acres and a ,-netnod of max- 
ing -em wh.cn induces '.see *e Samp*, a =ch 
umn 3) drawing a octsreaily alasiomenc fiber, and 
mowing ;t to rate *rween tm craw anc wirw-op 
steps. 

SUMMARY Zf TrS iNV5NT.CN 

In acccrcancs wrTt the present invention Sere 
is prevjeae a metnod cr prccucng a ccmccsrte 
alastc maxenal cemensing at least cne gatheracie 
wee eendec to at ieast cne elastic weo, *e meth- 
od ecmensing <a> rer.s;cning an elastic weo (wnicn 
may cemonse a cercus wee sucn as a nenweven 
weo cf eiastemerc fibers, 8,5.. mertciewn 
eiastomeric ibers) tc sicngate it 5>» pricing Tie 
etengated eiascc weo to a 'east one gatheracie 
weo uncer ccncibcns whicr. soften at : east screens 
of me a.asoc wee tc term 2 ccnoed ccm.ccsne 
wee: and (c! relaxing ccmccsite wee ;mme- 
diateiv after the ccr.cing step wnerecy the gatr.era- 
ble wee is zar.erec 3 form me cemocsrre eiascc 
matenai. Other assess ~ the invention provide :or 
maintaining Tie Sfcreua eiasic weo n a rtrerer.ed 
cendrecn our.nc cencing. at an eicnganon of at 
ieast abcut 25 cercsm. preieraciy accot 25 percent 
to over SCO percent, rr axamcie. accut 25 percent 
to 550 cercent eicngae'en curing Tie bending. 

in another ascec cf me present invention. the 
methec nciudss cencing the elongated elastic weo 
to the gaxneraeie wee cy ovenaymg Tie slarcc anc 
gameraeie wees arc acting .^ea: anc pressure to 
the evenaic wees. ; cr axamcie. by neanng cencing 
srtes cn the eiascc wee to 2 temcersture of from at 
least about =5>C tc about '.20'C. prereraciy mem 
at least accu: ~C°C tc aocut SO'C. 

In acccrcancs with the preset nventxn there 
is ajsc orevtcee an aiase'e ccmccsite materia* ccm- 
pnsing an eiascc weo cenced to at least one 
gatherers web writer. * extensible and ocntracccie 
wm me eiastc wee jecn stretenmg anc relaxing of 
trie ccmccsite .r.a-nai. tr.e siascc ccmecsite .-na- 
tenai eejng -ace :v a .^etr.cc as cescr.bed accve. 

In acccrdar.cs witr. anctr.er ascect of Tie 
present Invention, Tie eiascc weo is ror.cec tc r.e 
gatr.eraeie wee 2: 2 ciuraiir/ cf scacec-acar. Icca- 
tiens in 2 receacrg ra-am and tre ;atneracie ^eb 
is gatr.erec eetween r.e cenced 'ccctjcns. 
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Otner aspects of tne inventicn provide that the 
elastic weo may comprise a norrwoven weo of 
etestomenc Seers. preferaDiy eiastomeric micro- 
fibers; sucn as, for example, an eiastomeric non- 
woven weo of meitetown eiastomeric fibers or an 
ei a stsmenc nim. 

Ctner asoects of the invention indude on or 
more of the following in any cemoinaben: the 
eiastomenc fibers. preteraciy mertoiewn 
eiastomeric fibers, may be formed from m atari ai 
sewctoc Tom the group including (0 A-3-A* otocx 
cccolymers wnerein A and A' may be the same or 
different encticcxs and eacn Is a thermoptastic 
polymer endblodc or segment which contains a 
styrenic moiety such as polystyrene or polystyrene 
hcrnoiogs,, and 3 is 3n a i astern en c polymer mid- 
biocx or segment e.g., a midfclocx selected .Vom 
the ctcud inducing pciy (etnyiene-butyiene), 
pciyisccrene and poiy butadiene, wfth pciy- 
(ethyiene-ouryiene) being preferred and 00 blerica 
of one or more poiy olefins with the A-8-A' oiocx 
cccciymers cf (I) where 3 is a Doiyiethyiene- 
butyiene) mictJccx: eacn of the A and A' anc- 
biocxs may ce selectee frcm the grcuo con si song 
of pciysr/rene and pciysr/rene hcrnoiogs, e.g.. 
pcry(aicna metrylsr/rene), and where the 
elastomenc fibers are formed from a bienc of one 
cr x.cre cciycienns with an A-5-A* oiocx cepciymer 
wnere 2 is 2 poiyiethytene-fcuT/iene) midbiocx. T.e 
ooiycfenn ; s seiectec from cne cr mere of poiyem- 
ywe, ecryprccyiene, pciyoutene, ethyiene coccy- 
mere. prcoyiene cccciymers and butene 
coeciymers: the aiastcmeric film and the 
elastcmenc fibers wnicn form the eiastomeric ncn- 
wcven weo. e.g. the merttiown micrcfibers, are 
ccmocsed, cf at 'east :0 cercsnt. for examcie at 
least 20 cercsm. mere soecrncaJIy at !east 20 cer- 
csnt. 3.c., frcm aocut tO pencem to 30 percent by 
weigm. cf r,e sfcresaid A-c-A* clccx cccciymers 
and greater than 0 percsnt by weight, e.g.. from 
about 90 percsnt to about t0 percsnt by weigm. cf 
the .colyclerln: Tie aiastic web. e.g.. a fibrous elas- 
tic weo. is boncac to the gatneracie web at a 
plurality cf ceacac-acart locations in a reoearing 
pattern and the gatheraole weD is gathered oe- 
tween the ccncec 'ocacens: tr.e elastic web orafer- 
aciy has a : cw casis weight of from abcut 5 to 
abcut 300. creferaeiy Tern abcut 5 tc abcut 2C0. 
grams per square meter (gm/m^. fer examcie. frcm 
abcut 5 to about :CO crams per square merer, 
artneugn its caas weight can be much higher the 
gatr.eraeie web is 2 nenweven. ncn-eiastic materia;, 
prereraeiv cna ccmocsed of nbers formed from 
materials' selected mem the ;reuc inducing cciyes- 
ter fibers, a.g.. cciyietnyiene tereontnaiate) fibers. 
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pciyolenn fibers, coryarnice fibers. ^ ™on fi- 
bers, ceilutesic fibers. sj*. =*tcn fibers < 31,0 rnix - 
tures thereof. Alternatively, the gatheracie weo may 
be any suitabie woven fabric. 

In one asoect of tie invention, the composition 
of the A-S-A* ooiymer used Is sucm that the sum of 
the molecular wight cf A with the molecular weignt 
of A' is from about '4 to 21 percent {from about 14 
to 29 percent when 3 is poiy(ethyiene-curyiene)) of 
the moiecuiar weignt of the A-c-A* block 
cccciymer. 

' Cther asceccs of the invention are descr.bec in 
the eescripticn cf preferred emccdiments. 



3RI5F DESCr.IPuCN Or THE DRAWINGS 

Fgure 1 is a schematic '/few in eievatcn 
illustrating one mods of carrying out me method cf 
the cresent inverrncn: 

Fcura 2 is a schematic plan view with cans 
broken awav cf one embodiment cf a ccmccsita 
eiasnc materia] in accordance with the present in- 
vernier., shewn in a stretched condition; and 

Figure 2A is a secscn view along line A- A cf 
Figure' 2. but "with, cie comccsite aiasrfc mmrii ;n 
a relaxed condition relative :c its ccr.citcn in F-g- 
ure 2. 



DESCRIPTION CF THE ?=;zr~~— SMSCCi- 
MENT3 

Tne compesita eiasbc matenais cf the inven- 
tion generally comerise at least one layer cr web cf 
elastic matenai bonded to cne cr mere other layers 
cf gatheracie material the eiastic web being main- 
lined in a stretcned ccncifcn within its eiasbc 
range curing the ecncrng steo so that uccn con- 
tracting cr recovering after release cf the stretch- 
ing, i.e., elongating, tension force, me layer cr 
layers :o wnich it is bonded will gamer cr pucker. 
The resultant comccsite material is Itseif elastic, 
any of its ncn-eiascc layers being able to move 
with me stretching of the elastic layer by reason cf 
the olav cr give crcvided cy me gamers formed, 
uccn relaxation cf me stretched aiastic wee, in the 
ncn-eiastic layers to which me nen-siasde wee or 
webs are bonced. Composite materials mace in 
accordance with me inverrncn nave shewn remark- 
ably good uniformity, hand, bulk, strangm and elas- 
tic presences. 

A wide variery cf materials may be emcicyed 
as me elastic wee. As used herein and in the 
ciaims. me :erms "elastic" and "eiastcmsric" have 
their usual ercac meanings. However. for curpeses 
of this invention "elastic' may be conveniently 
defined as fallows. A material is elastic ;? it is 
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screteh aple to an elongation cf at least about 25 
percent of its reiaxea length, i.e., can be strstcrsed 
to at ieast about one and one-quarter times its 
relaxed length, ana upon release of the stretching 
fores will recover at ieast aoout 40 percent of the 
elongation. !.e- win. in the case of 25% elongation, 
contract to an eicngaticn of not more than about 1 5 
percent. For example, a tOO centimeter length of 
matehai will, under the foregoing definition, be 
deemed to be eiastic if it can be stretched to a 
length cf at least about 125 csnnmeters and if, 
upon release of the stretching force, it contracts, in 
the case cf being stretched to 125 cm, to a length 
of net mere than about 11 5 centimeters. Cf ceurse, 
many eiastic materiais used in the practice cf the 
invert on can be stretched to elongations consider- 
ably in excess of 25 percent of their relaxed length, 
and many, uccn release cf the stretching force, will 
recover to their original relaxed length or very eicse 
thereto. At least for seme purposes of the present 
invention, eiastic maienais which jpon reieasecf 
the stretching force recover all or nearly ail cf their 
elongation are zreiarrac. Easbc webs suitaeie : er 
use in me invention induce both elastic films and 
nenweven Tcrcus eiascc wees sucr, as. :cr exam- 
pie. Tseitbiown aiastcmerie rib reus webs. Sucn ~- 
brcus wees usually comprise "micrcrlbers", which 
term, as usee herein anc in me ciaims, means and 
incruoss fibers cf a ciameter not greater man about 
100 microns, e.g., fibers of from about 1 to 50 
microns in ciameter. such as these which may be 
cotsmec by me meitbicwing and spun bending ore- 
eesses. in fact, nenweven webs of meribicwn 
miererlbers constitute a preferred embodiment 
thereof. As usee herein and in the claims, 
"me~cwrT mic renters refer ;o small diameter 
fibers, usually of a ciameter net greater Chan abcut 
"•CO microns, mace cy extruding a mcrien thermo- 
plastic matehai as moiten threads through a ciurai- 
Ity cf orifices into a nigh velocity gas (e.g.. air) 
stream, whicn entrains tie extruded tnreads at meir 
point cf emergence from the orifices and attenu- 
ates the threads cf moiten thermoplastic matehai to 
reduce the diameter me reef, me gas stream-come 
fibers then being deocsited uccn a collecting 
screen to form a conerent web of randomly dis- 
perse fibers. Seen a process is disoiesed. for ex- 
sm 3.349,241. issued November 



am 



:n U.S. 



. run; 
y inc 



* 37-i to F.ccert " 
this catem is here: 
herein. 

Tne fibrous eiastic wee may 
com posit e material In that it may 
two cr mere individual coherer: 



: at al, the disclosure 
iroorated bv referen; 



also comerise a 
be cempnsed of 
webs or it mav 



comerise cne cr more wees indivicuaily comprised 
cf a mixture cf eiastie anc ncn-elasdc fibers. .As an 
exameie of the 'aner tyce of eiastie web. reference 
is mace to the aforementioned U.S. Patent 
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4.209.533 in whicn eiastomenc and 
eiastomenc fibers are co*ningied to form a smgw 
coherent web of randcrnty dispersed fibers. An- 
other examol of sucn a composite weo wouid be 
one made by a technique such as discicsed in U.S. 
Patent 4.100.324 issued July 11. 1973 to Hicnard 
A. Anderson et ai. and assigned to the assignee of 
this acoiicatjcn. That patent disposes a nonwoven 
matenaJ comprised of a mixture of mertblown ther- 
moplastic and other fibers which are combined in 
the gas stream in whicn the mertbiown fibers are 
bcme so that an intimate antangted co-mingling of 
thermcolastic mettticwn Sbers and other fibers, 
e.g.. wood ?uio or staoie Sbers. occurs oner to 
collection of the fibers open a coilecong device to 
form a coherent web of randomly disperses fibers. 
The disclosure of U.S. Patent 4,100.224 is aiso 
incorporated by reference herein. 
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A useful rnatenaJ for making the eiastomenc 
fibers of th fibrous eiasric weo of the .present 
invention, for example, tar forming motto town 
eUstomeric Sbers which can be collected to form 
an eiastomenc fibrous nonwoven weo which can be 
utilized in pracacing the present invention, are 
blocx ccpoiymers having the general formula A-3- 
A' where A and A' are each a thermoplastic poly- 
mer encoiocx which contains a styrenic moiety 
such as a poly (vinyl arene) and where 3 is an 
eiastomenc ooiymer midbtocx such as a conju- 
gated diene or a lower alkene polymer. 

As used herein the term "styrenic moiety" 
means a mcnomenc unit represented by the for- 
mula; 
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Preferred maten^s for forming the elastcrnenc 
fibrous nonwoven weo are ones in whicr. tne A and 
A* andbiocxs are seiecwd from the grcuo inducing 
polystyrene and pciystyrene hcmciogs 3ucr. as 
poty(aipha methyistyrene) and the 3 micbkxx is 
either poiycutaciene. poiytsccrene or ocly - 
(ethylene-cutylene). Matenais of this general type 
are disctcsec in U.S. Patents 4,232.732. :o H. A. 
Pieniak, -t.222.52-i to Ces Uarais ana ^.255.-^5 to 



Jones. Similar materials are ciscicsec in U.S. Pat- 
ent ■tJ.*. 8, 22. issuea Novemcer 29. 19£2 to Wil- 
liam L Sunneile wnicn describes A-S-A biocx 
copolymers having styrenic encbicc^s A and amcr- 
pneus intermediate ofocxs =. Commercially avail- 
able A-5-A' biocx ccpciymers having a saturatec or 
esserrtaiiy sarjratec poly ;ertnyiene-cur/iene) mid- 
ciocx or segment 3 represented cy the rcrmuia: 



I \ 

C-S-OVrOi-Os« 



*5 

, where x. y and n are positive integers, and 
polystyrene A and A' encbiccxs represented oy the 
formula: 

50 
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, where n is 3 positive integer wnicn .-nay ee the 
same or different tar A and A', are sometimes 
referee to as S-~S (pc:ysr/rene/coiy(ethyiene- 
bur/ieneVcoivsr/rene) bicck copolymers, Ere aval- 
aria under the trademark KRA7CN G. for axampie, 
KP.A7CN G 1650, KnATCN G 1652 and KFA7CN 
OX :657 frcm Shed Chemicai Company. KFA7CN 
rubber materials are deserted in detail in a num- 
ber 3f Sheil Chemicai Ccmcany puciicancns in- 
cizing one cesignarec SC: 198-33. 7,c3 5M. 
KEA70N G 1650 meter nas a veight ratio of 
ccivstvrer.e A and A r encticcks to .roiyiethyiene- 
butyiene) 3 mictlccxs cf 2E:72; for KPA7CN 3 
1652 rutoer the weight race is 29:/' arc jcr 
KF.A7CN GX 1657 the weignt rare is 1*£c^=er 
examcie, with rescec: a me KRA7CN GX :&/ the 
surr, of me molecular weignt cf A with trie mciecu- 
!ar weignt of A' is U percant of S» mciecuiar 
weignt of the A-c-A* oicck cccaiymer. i nese ciccx 
cccciymers are net believed to contain piastcizer 
oiis although they are commercially avanacte in 
ccmccundec form. Tne G 1650 and G 1652 bicck 
ccccyimers are avaiiacie in crumb rem ar.e nave a 
scecif.c gravity cf 0.91 and a Shore A Hardness :f 
75 The GX 1657 block eccciymer :s avaiiacie :n 



pellet form, has a soecinc gravity of 0.20 and a 
Shore A Hardness of 55. KHA.CN G materials 
have been found to be satisfactory for mertti owing 
75 in essentially pure form at high extrusion Tempera- 
tures cf at least about 290 degrees Garni grace and 
to be satisfactory for meitticwing at such high 
temperatures and at even lower temperatures if 
blended with pciyciefin rnaisriais which reduce the 
20 viscosity of the blend as ocmcared to the viscosity 
of ths pure KRA7CN G. The A-c-A* blocx 
copolymers may be extruded or ether-wise formed 
to prccucs efastomeric materiais. particularly 
eiastomeric films and elastcmeric fTesrs. mere par- 
25 ticuiar.y, eiastomeric miorcfiters -as by mermicw- 
ing. The S-E5-3 thermcciastic bicck oopciymer 
provides a matenai which, even wnen ccn- 
a rather high content of pciyciefin material, 
crevices satisfactcr/ elastic and strength prcper- 
zo 3 es> 

Other alastcmerie resins which may be uoiized 
to form the eiastcm eric web of the present inven- 
tion are A-c-A* bicoK cepciymers where A and A 1 
are pciysr/rene encbiccks. as defined aecve, and 
25 H is a ooiyoutacier.e midhicex recresented by the 
renewing fcrmuia: 



, where n is a ocsitive integer. This matenai .s 
scmerimes referred :o as a 3-8-3 bicck ooociymer 
arc is avaiiacie mom Sheil Chemical Company 
under the race designation KHA70N 3; for axam- 
pse KrvVTCN D'llCI, KF-A7CN C 1102 anc 
K=A7CN 3 1115. Acoorcing to the Sheil^hsmicai 
Ccmcany pueiicscens ncted accve, KFA7CN j 
V.Ci rutter has a weicr.t ratio cf pciysr/rene A 
ar.e X encoiccks to tie poly butadiene 3 miehlccx 
of 21:59; : or KRA7CN Z 1102 natter the weight 
rat:c is 2£:72; for SRA70N 0 1115 ruecer Jt^ts 
21 :7S. "or examcie. with resecect to tie KKA7CN 
D 11 15 materia) the sum of me mciecuiar weignt cf 
A *ith the mc.ecuiar weicr.t of A' is 2^ cercant ;-: 
me mciecuiar weicr.t of the A-c-A* block 



cocciymer. Tnese block cocoiymers are avaiacla 
^ as corcus ceil etc, have a zcedfic gravity of 0.94 
and a Shore A Hardness of 71 for the 0 1101 and 
D 1102 oicck cepciymers and 35 mr the D 11 IS 
oiccx oopciymer. 

Another S-c-3 deck ooociymer material is 
£0 commeroiaily avaiiacie under the race designation 
. Sciprene -13 from me Fhiilics Petrcieum Com- 
pany. 

Yet otr.er ' eiastomeric resins whicn may be 
utilized :o form, me eiastomeric wee cf the present 
« invention are A-c-A' block ccociymers where A 
and A* are ociysr/rene andbiccks, as canned 
above, and 5 is a pciyisccrene mictlcck where the 
micbicok is reeresented by the fcrmuia: 
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. where n is a positive <ntecer. These Jocx 
csociymere are sometimes ."eterreo to as S-o 
btocx cccciymers ana are aisc avauacie rrcm He to 
She.! Chemicsi Ccmcany under He race c^gna- 
ten :<=^TCN 3, <or axampie. KHAiuN D .J), 
KF^'GN 0 1111. KRATCN D 1112 and XRA.ON 
D in?. The KRATCN 2 1107. 3 1111. 3 1112 and 
D 1117 ciocx ccocivmers have reroecrv* weignt ^ 
rases erf polystyrene A and A' ancOtocxs to He 3 
micbKXx of 14:36 (0 11C7* 21:73 (01111): 14:36 - 
(D 1112^ and 17:S2 (D1H7). For example, with 
reject » the X«cn 0 1117 He sum of He 
mc^ weignt si A with He mctecuiar weigrn cf ^ 
A' is 17 percent cf He mciecuiar weignt of ~3-A 
btocx XDCiyner. The D 1111 grace is avaiiacie as 
a xrcta peiiet navmg a spex^c grav^ 0.33 
and 3 Shcre A Harcness of 52. The .07. 3 
1112 anc 3 11 17 biccx occciymers are avanasie ^ 
as filets having zcectc gravities of 0.52 anc 
Shcre A Harcness 37 fcr 0 110. . > ter 3 . . .2 
anc 32 fee 3 1117. Generally. He S-e=-* Hermo 
piastc ciocx occciymers are easier to facncsie ntc 
fibers and microncers Han He S--o anc ^ 
types anc, acccrcir.giy. are preferrec 

CH.er axemciar/ aiastcmenc rwaenass rcr use 
in <crrr.at:cn of nbrous ^nweven eiastc wees or 
film* n He eracbes of He inventor, induce pelves- 
ter «issn'eric matenais such as. fcr axamcie, ^ 
tnese avaiiacie uncer He race awgnanen .-iyrrai 
frcm = ! Duron: 2e Nam curs S Co.. rciyursmane 
a^stcmenc"" mawriazs wen as. for rampie. Hcse 
avaiiae* uncer He tracemarx E57ANE frcm 
Ococncr. 1 -Co. anc pcryarr.ice elastcmenc maten- ^ 
ais -ucr, as, for -xarr.de. Hcse avaiiacie uncer He 
tracemarx PSSAX frcm He PJtean Comcany. Gen- 
erajiv. anv suitable aiastcmenc fiber 'crmmg resins 
cr biencs containing Tie same may re uwizsd :cr 
He nenweven wees of alassmeric afcers cf He ^ 
invention ar.c anv suitscie elastcmenc r.im rcrrr.ing 
rears cr bier.es containing He same may oe uts- 
llzsc *cr He aiastcmeric :11ms cf He invenocn. 

The etastcmeric ^ber or film forming resin 
uzac >. He In vernier, may essentially censor, ct an ^ 
aiastcmenc S-E5-3 Hermcciasoc resin wrier, typi- 
cajlv x.av remain ciasticzers. pigments, arracx- 
icanrs arc omer conveniicnaiiy ampicyec acci- 
tives. Furmsr, as c:sc-ssed accve. He S-cB-3 
bk>rx cccoivrr.ers may be blenced wrth sciycienns. eg 
e.g.. pciyetnyiene anchor pc.yprcpytene. jne 
pcrvctenns wncn is jdiized in coercing He S-==-5 
biccx ccccivmers must ce cne wn,cr., wren send- 
ee witn r.e 3-EE-3 biccx ccccjymer anc £uc?ec3c 



to an aporcoriate combination cf elevated pressure 
ana aievared iemperature conditions is extrucabie 
in blended form wrth He biccx cooaiymer. In par- 
ticuiar. preferred polyoienn materials include cciy- 
erhy^ne, pcJyprcpyiene anc poiycutene. inciucing 
eHyiene ccoorymers. prcpyiene cccciymers and 
butene ccoorymers. 3lencs cf r^c cr mere of He 
poiycierlns may be unlizec. A partculany preferred 
pciyeHyiene may be octajned mem U.S.!. ChemicaJ 
Ccmcanv «jncer He trace Cesignaicn PetrcHene 
Na601. (AJso referred to as PS NaoOl or NaoOI.) A 
partcuiany preferrec poiyprccyiene may be cr> 
anec frcm He Himcm Corpcranon oncer He Hace 
designation ?<>972. Charactenstcs of He U.S.!. 
O.emicai ccryeHyiene are given betcw in connec- 
?icn wrH He 3st runs summanzed in He Taoies. 

Tyoicai cnaracraristcc cf He Himcnt PC -372 
poiyprccyiene. as CTiec cy Himcm. .'mciuce a cen- 
srr/ of accut 0.SOO grams per cubic cermmeter 
measured n acccrcance with ASTM 3 ■ ^2 anC a 
mertf.cw rate coiained in acccrCanca -wrH AS7%4 3 
1238. Ccndrticn L of aOcut 25 grams per ten (10) 
minures. Other characte ristcc cf He PC-973 are a 
tensiie.nrencH of about 4.200 pcurcs per scuare 
incn (psi) measured in acccrcance whH ASTM 
C622; a itex mccuius cf acout 122.CXX3 psi mea- 
sured in acccrcance with ASTM 3 7SQ.3 and a 
Rccxweil bareness, R scaie, -cf accut 33 measured 
in acccrcanca with ASTM 3 TccA- The PC -372 is 
beiievec to nave a numcer average mciecuiar 
weignt (Mn) cf accut 40,100, a weignt average 
mciec-lar wetgnt (Mw) of accut 172,000 anc a Z 
average weicm (Mz? of about 57^.:C0. The coiy- 
ciscemr/ cf He PC-372 (Mw/Mn) is accut 4-22. 

Whemer He aiastic weo cemenses an eiascc 
Sim {sucr. as a biewn cr cast film) or a Sbrcus 
elastic ^ec [such as. fcr axampie. a nenweven wee 
cf mertbiewn fibers, cr a web of meifciown fibers 
containing ctner rlbers cr paricuiatss whicr. *ere 
inccrccrsted into He web cunng .is formaticn by, 
fcr examcie, •joiicae'en cf He isacnings ciscicsed 
in U.S. paiBm -t.tC0.22^. discussec acove. or a 
woven :r <r.rbsc aiastc weo.». -t sncuid nave sum- 
cient eiasccm/ and be ccr.caeie a He gaHeraote 
wees cf He comccsite structure of He ; nvem:cn 
whH ^c:enr strengm to form a comccsite ma- 
tenaJ -mjcr. r.ay be stretcned anc reiaxec to cre- 
vice He cesirec begree of aiasbem/. Armcugn 
seme cf r.e partem ere matenais, sucn as rcse 
mace frcm KHATCN resins, are somewnat OT/, 
Hey Co .-ct ceneraily axr.ibit a sacsractcrly ^gn 
Degree cf aches;cn :c many matenais. parccuiany 
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wnen heid in an elongated condition wnua oemg 
bcncec -o the ether w b or webs or the composite 
matenaL Accordingly, hear or ether types of con- 
ventional bencing techniques sncuid prereraoly be 
utilized when such matenais are to be utilized in 
practicing the cresent invention. It will be appre- 
ctatec that the decree cf elasticity is one cf the 
imccrtant considerations in forming eiastic compos- 
ite faencs such 3S these of the present invention, 
oarticuiarry wnen such cemccsite materials are to 
be utilized in garments wnich are designee to con- 
form to the occy of the wearer, rcr example, in the 
manufacture of ■ cisccsabie tiiacers a degree of 
elasticity of the facr.c will assist in conforming it to 
the body contours of the wearer, Further, it is often 
desirec that the cempesrie material should- nave a 
soft hand and reel so it is therefore cesiracie in 
some eases that the bending of the elastic wee to 
the ether wee or wees of the laminate ee dene 
without the provision of an achesive which wcuiti 
tend to make me resultant maxeriai stiff. 

Because the elastic web may be bcncec to a 
ncn-eiastic material, by which is meant generally 
anv suitable material which : acxs the charactsris- 
tice ef an eiastic as defined above, the ncn-3iastic 
matehai tencs to have 3 limiting effect on ohe 
c scree :f streter. arc recover/ of the elastic wee. 
For exameie, if the elastic web is otretcrec to an 
eicr.caticn of ICO percent, i.e., to twice its relaxed 
length, and tnen eendec to a non^iastic web sucn 
as a nonweven eclyesenn fiber wee. upon reieasa 
of me streiening force action en me composite 
wee the ncn-eiastic weo tends to prevent the elas- 
tic «ec from retracting fully to its ongmal iengm. 
This recuires that me siastic limit of the elastic wee 
be greater than tne eesirec minimum eiastic iimit 
of me cemccsite matenai. For exameie, if it is 
desjrec to ere care a cemccsite matenai stretchaeie 
to ICO percent eicr.caticn, a 1GG cm iength of 
elasec web may be 3treter.ee to a iengm of, rcr 
exameie, 220 cm (120 percent eicr.gaticn) arc 
benced at scaced-aeart iceatiens to a 220 em 
iength cf ncn-eiastic matenai. Tne bcncec cemccs- 
ite "eiastic material is titan allowed to relax arc 
even if me eiastic wee is cacabie of reccvehng to 
its chcinal 1C0 cm iength. the ncn-eiastic web 
zcr-sc thereto wiil inhibit full recovery and me 
cemccsite msv -eiax :o a iength ci, say, r.O cm. 
Puckers or gathers wiil form in the gstheracfe web 
ber^een the bene points. Tne resisting 110 cm 
; en ™ ^ cemccsite matenai is strercr.aeie tc its 
220 :m length tc zrzv.ee a 1C0 eercant aicr- 
gatacie cemccsite matenai. Tne onginai iengm cf 
me .ncn-eiastic wee limits, in this ,r/cctheccal ex- 
ameie. the anainacle elongation of the cemccsite 
matenai because me ncn-siastic wee wcu:c act as 
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a "sffiD - to prevent further or excessive stretching 
of the eiastic web under th effect of stretching 
forces wnicn are less than the failure strength of 
the ncn-aiastic gathered web. 

The elastic web may be bended to the gam era- 
tie web by any suitable means, such as, for exam- 
ple, thermal bonding or ultrasonic welding, whicn 
will soften at least portions of at least one of the 
wees, usually the eiastic web, because the 
aiastnmenc materials used for forming the eiastic 
weo have a icwer softening point than many of the 
materials commonly employed to form the gathera- 
ble webs. Tnus, effectuating the bonding by acc ly- 
ing hear and pressure to the overiaic eiastic and 
gatheraoie webs will scften at least portions cf me 
eiastic weo by heating these portions (cr the entire 
elastic wee) to at ieast its softening temperaeure 
and acciving cuff.cient pressure to form a reason- 
ably strong and permanent bend between me re- 
sciicif.ee scftenec portions of the eiastic wee and 
the gameraele wee. One difficulty with such bend- 
ing of rlims or nenweven ei astern en c wees :s mat 
the icw basis weicnx of sucn frees rencers them 
suscectibie :o : csing their ability to contract to their 
pretensicned. thai is prestrstchec. cimer.sicns if 
they are sucjectsc, even briefly, to being heated 
whiie rrretcr.ee and allowed te tool :n the stretcned 
condition. Such difficulties sncuid net be encoun- 
tered in caaiing with heavy oasis weight webs such 
as eiastic ream matenais usee fcr carpet backing 
and the ike wnicn shcuid ee abie to sustain such 
heating and ccciing, at least at iocaiicec cortiens or 
cn me surface thereof, whiie being maintained un- 
cer tension fcr at 'east a oner pence of time 
without thereafter iesing their ability to contract to 
their pretensicned. that is prestretched, oimen- 
siens. Hewever, me eiastic films and eiastemeric 
nenweven wees cf eiastemeric fibers of the present 
invention have extremeiy low 'oasis weights as 
ccmearec to high oasis weicnt, heavier elastic ma- 
tenais. such as eoiyurethane mams, which are con- 
ventionally stretcned and benced to gatherable 
wees. Fcr exameie. the lew basis weicnt eiastic 
webs cr eiastic nims cf the present invention may 
have a oasis weight ranging mem about 5 grams 
per square meter' tc aocut 2C0 grams per sou are 
meter, creferabiy frcm abcut 3 crams per square 
meter to about 200 crams per scuare meter, fcr 
exameie. mom aocut 5 grams cer scuare meter to 
abcut tCO grams p-er scuare meter. Acccreingiy, 
the extreme minness. that is iow basis weight, of 
the eiastic nenweven wees wnicn may be used in 
certain emcetiiments of the invention, would aecear 
tc preclude subjecting them tc such ccnventicnal 
heating arc stretcninc teennicues because such 
matenais are subiect :c losing meir aeiiiry to ccn- 
ract tc their zresrBzzr.ee dimensions if cccied in 
me stretcned' cenciticn. Acccreingiy, less cf the 
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ability of the elastic weo to ccrrc-ac: to its 
prwnrroned dimensions wouid mean mar tne 
gameraole wees wouid not :» garnered uoon re- 
lease of the tensioning, sketching force on the 
ccmocsne weo. Thus, the ccmocsite wed wouid 
net messes nondestructive elasticity since any sig- 
nificant stretching of the ccmccsrte web wouid re- 
sult in the cstherabie wees being tern- or ruotured. 

In sorts of this accarent orobiem. a distinct 
acvamage cf the present invention is the ability to 
agai n me elastic characsrisacs in tne composite 
weo by bonoing a low basis weight elastic wee to a 
gatheracle material, such as 2 ncn-eiastic material, 
wnicn may be of greater ter.siie srancth than the 
elastic weo. by immeciately relaxing the composite 
after the bending stec. Immediate relaxation of the 
comccsite ana thus the elastic web after the bond- 
ing sreo aiiews the elastic wee to contract and then 
ccoi wniie relaxed, enaciing it to gather the. 
gatheracle weo so that the cemcosrte web pos- 
sesses elastic precedes wrthout ructunng the 
gamerante wees because the catr.eracie webs are 
aote to axtsnc and retract with me aiasec wee as a 
resurt of the presence o< the gathers. -As -jsec 
herein and in the claims, 'immediately* relaxing 
the elongated composite means relaxing rt before 
the elastic weo remains in its eiongstec condition 
for a oenoc cf erne such mat t ^ses its acuity :o 
recover at 'east about -*0 cercern of its etcngatic^ 
as described accve in defining the term "elastic." 
The tensile strength of the finished composite wee 
is n rr.es: eases iarceiy determined by tne -jsuaily 
stronger rxrrr-eiarcc gatheracle web wnic.n also 
serves, as cesenbed alsewnere nerein. as a "stco' 
to iimrt tne degree of elongation sttainacto cy me 
ccmccsite wee without ruptunng of the gatneracie 
wee. NatunaJlv, me elastic wee must be sufficiently 
strong to enaeie it to earner the gather ae.e weo or 
wees tc wntcr. it is bencee 3nd. generaily, the 
srrfer the catneraeie web cr wees are. the stronger 
must ee tne reccvenng 'ores zi the elastic wee or 
wees bonced thereto. As used herein and in the 
c:airr.s. a •gatrteracie* wee is one wnicn can be 
gartered into pleats, ioces cr the iike by cemrac- 
ticn cf the elastic weo or wees benaec to rt 
Afthcugn lew basis weignt elastic webs are pre- 
ferred ;argeiy for economic reasons, earbcuiariy fcr 
use in disco sacie articies. the elastic wees may 
have basis weigms ocnsiceraeiy higner man 200 
gm/.nv. fcr exameie. jc to aecut 750 rrr-m* or 
even Signer. 

Cne cr mere elastic webs may be neat-eencee - 
tc cne zr mere catr.eracie wees, for exameie, ncn- 
eiastic wees, by me acclicaticn zi neat and pres- 
sure and this may re affecrjsisd by cassmg the 
cvenaic slasbc one ostrerseie wees, wrth the elas- 
tic wee eemg n a srr8ter.ee. ma: is eicngated 
ccr.ciccr. thrcugr. the mo cf a rcr.ee r arrangement, 
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at east cne of the rollers cf the arrangement op- 
tonairy eeing heated to impart the requisite bond- 
ing temcerature to at least the bond sites of one or 
more cf the wees to be bonded. In many c as es , 
the 9iasec weo or wees rtave softening tempera- 
tures wnicn are lower than those of the gaiheraoie 
web cr webs to wnicn the elastic web(s) are to be 
bonceo and, censecuentry, the eiastc web<s) may 
be he only weo(s) which are signrncarrtty softened 
in the bending step. In ether cases, the gatheracie 
weo(s) may similarly be softened. Accordingly, the 
elastic weots), cr the gatherabie web(s), or both are 
thus Seated tc aoove the softening temperature cf 
the elastic web. at ieast at me bond sites there- 
between. The heat for the bonding may be applied 
by the rollers cf the bonder arrangement or by 
another beat source sucn as a heat source posi- 
tioned iust anead cf the bender arrangement. Mow- 
ever, excellent bonding and an artraebve earem 
and texture of the cemcosrte elastic materia) is 
ansined cy utilizing panem bonding in which he 
overiaic re^ster.ed eiastie and -ameraeie webs are 
passec ^.rcucti me nic zi a eonder arrangement 
com ens; ng m anvil rciier and a calender rciler 
having a receating emocssing ps&sm formed 
therecn. The anvii Tiiler may be smocth cr may 
cemain a cattem such as cne wnicn ;s the eem- 
piementar/ negaxive of a ecsrove partem on the 
caiencar rciier anC zne cr ectn of the eaiencar and 
an*/? I rcilers may be homed, as merrccnec aceve. 
Cne sJciiied in he art will aooreciate that the tem- 
perature to wrier the wees, or at least the bend 
sties thereof, are heatec fcr beat-oenbing will de- 
pend ,-JCt enry on the temcerature of the heated 
rcilfsi zr ctr.er heat source out on the resicencs 
time cf T.e wees en the heated roil(s) or adjacent 
the ctr.er rest source, the contact pressure, the 
basis weignts cf me wees and their specie hears 
and r.ermai cencucbviries. However,, fcr a given 
cemcjnstcn cf wees, and in view of me herein 
contained cisciesurs the processing cencibens 
necsssar/ tc affecrjate aatisfactery bonding can be 
reaciiy determined zy cne of skill in me an. 

As to the bonoing pressure utilized in eases 
wnere he "cencing is erecrjated oy passing the 
overiaic wees mrcugh the cressure nio cf a eonder 
arrar.gerr.ent having a pair cf rcils wnicn fcrm the 
nic. seecincaccn of me overall pressure leading 
aicng the nio Coes net. in itserf, taxe into aceeunt 
cemeiicaeng 'actors such as me eff ects of pressure 
rcil cense-jctcn. e.g.. rciler diameters, materiais. 
anc emccss:rg cacems. if any. cn me nip width 
arc prest-jre cistr.buticn mreugn the nip. Nonethe- 
less, ere sxiiled in the art. taxing into account the 
cverail cressure oacing along the nic. the materi- 
ais of oerstrj cben of me pressure noils, the pres- 
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sure red iiam tens and the gecmeiry of amoossng 
partes, if any. an ft rcils. will readily =e aole a 
anorccnaeiy saiec and vary an arfeca/e ocndmg 
pressure. 

The gatheracle web cr wees to wnicn cne or' 
mere of the elastic wees are bonded .-nay them- 
selves be eiastic ar. more usually, may ccmpnse 
one or more ncn-3iasbc webs. Generally, elastic 
matenais such as eiastic nbrcus wees nave a rub- 
ber/ feet and in acciicaiicns wnere the feel of the 
ccmccsite material is of importance, a ncn-aiasoc 
wee such as a bended carcso ncneiasnc poiyesaar 
or ncneiasfic cclycncpyiene fiber web, a spunben- 
dec ncneiastic pciyesier or poiyprcpyiene ncn- 
eiasbc fiber web. ncneiasbc osiluicsic fTcer wees, 
e 9 ccitcn fiber wees, poiyamide fiber wees. 9 
rryicn 5-6 webs sold under the trademark Carex cy 
Mcnsanto. and btends of two or mere of the :cre- 
gcing may be ubiieec. Tne procucccn of- : 
ced nenweven webs is illustrated in U.S. 
4.2^.352. issuec July 20. 19£2 to David W. Accel 
at af. the disclosure of wnicn is inccrccratec oy 
reference herein. GeneraJly, in the scunoencing 
crccsss a thermcciasbc matenai is extrucec 
tnrcuch a scinnerette and ecucdc.n brawn into fila- 
ments' tc form a scnerent web of ranccm.y 



rted filaments en a ceiieebng or forming 
Generally, woven and nenweven wees of any tex- 
tile or ether maienai suitaele for the purccse may 
be used. However, reiabveiy inexcensive anc at- 
tractive ccmccsite racneo with geed hand and feei 
anc with geed stretcn ability and reccvery char- 
acteristics have been attained by bending :c cne cr 
bcth sices of an aiasbc web {such as a ficrcus 
elasbc wec^ a bendec oarcsd pciyester wee. a 
scuneenced poiyprcpyiene fiber wee. anc sin-:e 
anc muit-aver ocmbinabens T. erect. Sanstacter/ 
results have' been attained oy partem beneing me 
wees tccetner :jncer heat and pressure to crevice 
a ccmccsite matenai with excellent ccmrcilaeie 
srstchaciiity characterises and unifenm anc arrac- 

Referring new to "gure 1 of the arawir.gs. 
mere is schematically illustrated a continuous mar.- 
uracruhng orccess for heat-bonding gatheraeis 
wees, wnich mav be ncn-eiasbc webs, tc each zi 
the ?*c ccccsite sides of a stretcr.ee eiasbc wee. 
An elastic web wnicn may ecmense a Tcrcus ncn- 
wcver. elastic -*ec or eiastic "Urn - is unwound from 
a suceiy roil 2 of such nbrcus eiastic material and. 
traveling in the cirecticn incicated by me 



me nip 



througn 

roil arrangement 3. ecmensed zi 
3. in the -everse-3 cam incicatec by the 
cirecticn arrows associated with stacked 
anc z. rcrm S :c:I a ran. cement 3. web - 
into the cressure nip zi a bencer rci! 
3. when, is ccmchsed a patterned 
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10 and a smooth anvil roller 12. A first gatherabie 
web 16 is unwound from a sucoiy roll 14 and a 
second catfieraole weo 20 is unrolled from a sup- 
pry noil 18. Frst web 16 and second web 20 travel 
in the birecben indicated oy the arrows associated 
therewith as sucpiy noils 14- and 18 rctsre in the 
directiens indicated by the rescec^/e arrows asso- 
ciated therewith. rTcrcus eiastic web «* is stretched 
to a desired percent elongation between S roil 
arrangement 3 and the pressure nio of bonder .noil 
arrangement 3. 3y virtue of the fact that the perioh- 
erai 'inear soeed of the rollers of S roil arrange- 
ment 5 is controlled to be less than the peripheral 
linear speed af the rollers of bencer roll arrange- 
ment 3, web is therefore stretched to a selected 
percent elcngabcn thereof anc maintained in such 
elongated oondfticn bunng heat-bending of the 
webs 16 anc 20 to the web * in bender roil 
arrangement 3. 

Cne or both of patterned calendar roller 10 and 
smcctn anvil roller 12 .may be heated and the 
pressure between these two rollers may be ad-- 
justec by ^eil-known means to provide the oesired 
temcerature and bending cressure _tc oonc the 
wees tc and 20 :c the weD - anc ; crm a ccmccs- 
ite eiastic materia] 22. 

Ccmccsite elastic' matehai 22. upon emerging 
from the cressure nip of cencer rci! arrangement 3, 
passes to a holding bcx 2- wnere in it is maintained 
in a ~laxec, unstretcr.ee ccnciccn for a length zi 
time sufr-en; fcr rTcrcus eiasbo web - tc ccci 
surnc;entiy to avcid its ccciing wniie it is : n a 
nciticn and thereby losing ail cr a 
prcccrben of its acifity to contract 
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frcm the atretcnec bimensiens which it had as- 
sumec cuhng bending. It has been found max 
eiastc wees, in carbcuiar iow bas:s weight eiasbc 
wees such as nenweven elastic webs, will 

lese their ability to contract tc cr return tc their 
chcirai 'jnstretched aim ens: ens if they are main- 
tained under :ensicn at or above their screening 
temcerature for anv significant length of time. A 
brief recovery period in a reiaxed, untensicned 
ccnciticn immeciateiy after bencing has been 
fcunc :o ce =ssentiai to ailcw the 'cw basis weight 
eiastic wee tc contract and gather the cameraeie 
wees so that me aenced web attains its elastic:?/. 
After a chef untensicnec recover/ oeriod af. fcr 
examcie, -jo tc about 20 secencs. e.g.. aecut 2 :o 
2C seconds, in hoscing bcx 24. ccmccsite eiasbc 
material 22 is withcrawn thererrcm :'or wincing cc 
on a stcrcge roil, not shewn. The provision cf 
he icing bcx 2- ar ecuivaient means ailews the 
L-ntensicned hear-condec ccmccsite elasbc mate- 
hai :c staeiiice. that is ccci. while it : s in an unten- 
sicned arrangement. Tris alleys me eiasbc wee to 
cenract anc' gather the catheracie web immeci- 
ateiy after trending af the wees tc eacn cmer. 
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Aodltionatlv. tts aitows the elastic weo a cool in a 
contracted' that is norttensioned. ccnarnon wmcn 
avo*:s the elastic weo decerning set at the 
wretched dimens^ns which it had assume* curing 
bonding, iff Ms were 3 cccur the elastic weo wouW 
be unaoie to contract and gamer the gsmade 
weo and. acecrdngiy. the ccmpostte weo would 
not possess eiasdety because any significant 
sneering of me eomocsree wouid resuri n teanng 
cf the gatharaoie wees. 

Conventional errve means and ether conven- 
tional cev.css wnich may be utilized in ccniuncocn 
with the accaratus dt Figure 1 are weil <nown anc. 
for purposes of rarity, have not been ;Ilustratec in 
the scr.ematc v\ew Figure i - 

Seme elastic wees, such as those mace of 
KRA7CN mermcciastics* e.g., a nenwoven weo cf 
mertbtown XFA7CN rubber rlbers. have low sein- 
ing temceratures and yet must be heareo suft 
ciently to attain rwaai-bonaing to wnat may be a 
dissimilar matenai. seen as a benced carcec poly- 
ester wee. For examcie. KRA7CN 3 b:ccx 
ceccivmer usee to make some cf the aiasnc ma- 
tenaJs of the cresent invention scftens at accut 
85 «C. Successes heat-bencing of sucn e:ssim:iar 
rnatenais mav ce atsinec with 3 pssemec. La., 
assessing, carreer -oiler in wr.ich the raisec ccr- 
tiens of Tie oacem imocse sufficient heat arc 
pressure uscn the cvetiaic g:£herae>e wee and 
sntcned elastic wee such that the Sne fibers cf 
the elastic weo are scftenec to the extent ma: they 
may oe ^ertec and. cecencing uoon me temcera- 
ture cf embossing and the compressive emccssing 
fcros mpesec uocn the wees by the bencer -oiler 
arrangement, may be fcrcec from the areas cf the 
eiasrc wee wnicr. are ecmcressec cy the raisec 
pertiens cf me amscssing carem, resulting :n a 
partem cf 5ne hcies in the elastic wee. If me 
temeerarjre and cressure cf amccssmg ;s net zucr. 
mat me rtr.e :nc»es are ferm.ee, the elastic weo will 
usuaily be as a result cf rs softening cunng 3m- 
bossing, incsnted in the area of emccssing. In 
cases wnere hcies are present in the eiasec wee, 
the pencnenes of the ho.es in the eiastc wee 
aooear tc be ; crmec cf resolidified cr atnerwise 
concerned cere ens cf me material of the aiaste 
weo wrier: ecrtiens aeoear to be bencee curie wed 
tc me web or wees of gatheracle matenai. For 
examoie, wrm reference to Figure 2 arc 2A mere :s 
sncwr. iscrtemascsily and net necessarily to 3caie. 
inducing 'eiative miexnesses cf me layerc anc size 
cf me err.ccssec areas cr ir.centaccns 2C) a com- 
posite matenai 22' mace by cassing cvenain wees 
:S*. -r and 20' r.rcugn me cressure lie Cetween 
cajer.eer roiler :C and me anvit roller 12. T>.e 
comccs::e material 22' is ccmcrisec cf a first 
gatr.eraoie wee ■ 6' anc a seconc gameraeie wee 
20* neat-ecneeo to resoece've occcsxq sees c: a 
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fibrous elastc weo 4'. The bond sates are scacsd- 
aoart. resurang in gathers or c teats 18a and 2Da - 
(Fgure 2A) being formed in wees 16* and 2D' when 
the cernDcsite materiaj 2Z is in a relaxed condition 
as shown in Fgure 2A. Gathers 1 8a and 20a are 
not snown in Figure 2 in orcer to be suggestive of 
the acoeananca of me composite matenai 22* in its 
stretcned condition. Fibrous aiastic web has a 
plurality of embossed areas 26 formeo therein cor- 
resconcing to the raised portions of a repeating 
diamond emcossing partem on the calender roiler 
10. The temoerature and pressure maintained in 
the nip cerween the emccssing caiender roller to 
anc anvii roiler 12 *as such mat me pressure and 
temperature imposed by the raised persons cf cai- 
encer roller 10 formed incentaiicns 30 wrthin fi- 
brous aiastic weo v by softening cr metting me 
micronbers cf me wee ^. The .ceripherai scree ns 
2S of the :ncentancns 20' of the weo ^ iiiusiratec.in 
Fgure 2A incude a resclidrnea corccn of me ma- 
tenai wnich was fcrmeny locareo in the incerrrBd 
area 30 cf nbrous eiasoc wee Fencnerai ccr- 
tiens 23. uocn .•esoiidrfjcancn after softening cr 
meteng in the pressure nio cf caiendsr miler <0 
anc anvii rciler 12, tend to rom a reascnaciy 
strong cene *«h me overlaid gameracie webs 15" 
anc 2CV :n examining samcies cf the eiasco com- 
pesrte. the irtcentasens 30 became visifaje cniy 
after ceeiing away cne of the gatheracle wees '5* 
or 20'. !n several shuatiens peeting away of one or 
rr.cre cf me gameracie wees reveaied mat holes 
were formed hrcugn me elastic wee in he em- 
bessec areas 2S. Scwever. it is zczsizte mat a thin 
layer, mat is a highly indented area, of mareriai of 
eiasbc web * -sxtsncing wrthin the area of the 
ncies was rmcpec away with me catr.erocw wee 
uecn me oeeiing 3way of me game ne ie weo mem 
me aiasoc wee. That is. the holes may have been 
formed as a result cf me sthcpmg away r.eo as 
occcsec to the amocssing steo. Parbeuiany wrm 
heavier oasis weight eiasbc wees, me emccssing 
may result in a waffe-Mke partem in wr.ich incsnta- 
rJcns as ceccsed to ncies are present in the elastic 
wee. 

A senes of tests was njn in wnicn gatheracle 
wees cf crfferent materiais were heat-benced in a 
similar fasnicn to a nenwoven eiaso'c web -co men s- 
ing .-nercciewn nbers of a blend cf :<F^7CN /Sheil 
Chemicai Ccmcany) .njceer arc poiyethyiene. i ne 
rjns were earned out on acearsrjs cf a type - 
schemabcaily :nuso*ated in Figure • ccmchsing a 
ccr.cer arrangement (correseencing to 9 :n -gure 
t) naving a t^ incn (35.5 cm) wice ocncrng surface 
prcvicec cy a r.cmtnai 7 men (17.3 cm) diameter 
smccm staimess steel anvii roller fcorresconcing to 
'2 in Fgure 1) and a ncminaJ 7 inch (17.3 cm) 
diameter ssmiess steel oaiencer roller - 
(cerresccncine to tO in Figure •) saving herecn a 
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raised biamcnc embossing partem =cmcnsea of 
scuares both diagonally aligned and diagonally on- 
errred relative to the macr.ine drecbcn of the wen. 
Tne emccssmg pattern is ccmnnsed of lanes 
raiseo 0.09 incr. <(U29 cm) accv the xiler rase 
surface, each land oeing a scuare having sides 
1/16 ~f an ion (0.153 cm) Icn5 3 ^ e * des 
of adjacant scuares being 1/B of an incn (0.213 
cm) scan as measured perpendicularly to and be- 
tween aciacsm sides. 

The caiencer 2nd anvil rollers are :ncecen- 
dentiv oirheated and there is an S roil - 
(cerresccncing to 5 in Figure 1) and suitable ^eec 
rolls fcorresccnc-ng to 2, U and 18. in ngure 1) to 
feed the wees to trie bencer roil at cemrclleb 
sceecs. When ecrnccsits elastic matenars were 
made in whicn oniy one side of tne nbrous elastic 
we: was laminated to a gatherscie wee. the supply 
roil oorrescencing to succiy mil -.8 of Figure 1 was 
eiiminaied so thai tne gatherabie web Z3sse6 over 
the amccsstng calender roller 10 and the fibrous 
eiasdc web oassec over the smooth anvil xiler 12 
as illustrated in the schematic reDresemacon cf 
Figure 1. 2cm *e emccssing caiencer --oiler 1C 
arc smooth anvil roller 12 were heatec to the 
temceraturss incicated eeicw. . he net fcrca urging 
anvil rciler 12 and caiencer -oiler 10 towarcs aacn 
ether in the runs ceschbed eeicw was about 2,4(>G 

ccuncs -1^2 <g) sh» «r ^ inus 3rcut :an 
whioh is thus the force acting on the cvenad wees 
oassing theremrcugn as no nip gae-imior.g devices 
were utilized. Tne elastic wee -widths were 12 
incr.es .'20.5 cm) wice before eicngaden and vahec 
from aocut 10 1/2 inches (25.7 cm.) wide at about 
25 oercsnt elongation in the "acies eeicw) :o 
about 7 Incnes (17.3 cm) wide at accu: 550 cercer- 
eicngstcr. 

Tne gatr.eraeie matenals utilized ;n runs 1-lS 
are summarized in Taeie 1. :aeie 11 and those 
following snow me temcerature cf the anvil and 
caiencer rollers, the basis weigr.t cf the nbrous 



elastic wee unTized. the linear speed of the webs in 
the rescecave pinches of the bonder roil 9 and S 
roll 5 and the consequent percent elongation im- 
posed cn the nbrous elastic web during bonding. In 

5 each case, elastic merttlown fibers comprised a 
biend of 30 parts by weight KHATCN GX 1B57 
block coooylmer and 40 parts by weight of a 
polyethylene sold under the trace designation 
Pstrcthsne NaoQI by the U.S.I. Chemicai Com- 

ro pany. (Also referred to as ?E NacOl or Na601.) 
KRATCN 3X 1657 rucber is described in detail 
accve. 

Inform anon obtained from U.S.I. Chemical 
Company states thai the NaoOl is a iow molecular 

T5 • weight, iow density polyethylene for acpiicaricn in 
the areas of ho: melt adhesives and coatings. U.SJ. 
has aiso stateo that the Na601 has the foilcwing 
nominal vaiues: (1) a Brccxfieid 'viscosity , cP at 
150 degrees Centigrade of 25Q0 ana at 190 de- 

20 grees Centgrace cf 2200 when measured in acccr- 
canco viih ASTM 0 2225: (2) a density cf 0.902 
grams cer sue ic centimeter wnen measured in 
acccrcanca with ASTM D 1505; (3) an. ecuivalem 
Meit incex ;f 2.0C0 grams per ten minutes wnen 

25 measurec in accordance with ASTTvl ^ 1223: ;4) a 
ring anc call softening ocint of 1C2 cegrees Cena- 
grace wnen measured 'in acccrcar.ee wrih ASTM 
22: ;5i a tensile of 350 pcuncs .cer scuare incr, 
when me as ured in accordance with ASTM u 535: - 

so (5) an ascncaccn cf 90 percent when measured in 
accercar.es' with ASTM D 328; (7) a t,c cuius of 
Rigidity, 7= (45.000) cf -34 degrees Centigrade and 
(8) i senerraecn Hardness, (tenths of mm) at ; / 
cegrees Fsnrenneit sf 3.3. 

zs Na£0i soiyetnyiene is beiievec to have 2 num- 

ber average mciecuiar weight {Mm cf about -.500; 
a *eigm average .mciecuiar weigr.t (Mw) cf about 
22.4C-0 and 1 Z average mciecuiar weignt .'Mz; of 
aecut E2.2CC. Tne pciydispersity (Mw/Mn) of the 

40 NacCl is accut -.37. 
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Runs 
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TA3LZ I 

- Ganherarle Weba 

Material Basis Weight 



-d 2 
2 



^-3 Thermally bended, carded web of 22 gns / yd 

cciy (eoby lene terepfctibaiats) fibers 
4-3 Multi-layer carded web comprising 70 gms/m 

a layer cf 50% by weight poly 

(ethylene teraphthaiats) fibers and 

40% by weighr polypropylene fibers 

(fluffy side) scnically bended tc a 
. layer of s^vrihcr+dad polyp ropy lane 

fibers. 

9-11 Spunbcnded polypropylene fiber 0.4 02 /yd" 

12-15 Sounbcndad polypropylene fiber 0.7 00 /yd" 

c-unbended oclvoroovlens fiber 0.4 oz/.yd" 

* " - * , .2 

^3 Thermal ly bended, carded veb of 22 ens /yd" 

pcly (aony lens teraphohalata) fibers 

Weo LS * Respecrve Linear Soeecs of Wees 
35 passng :nrcugn Bonder noil (9V"S Roll (5), feet per 
The following iegencs accly x Taojes !l, lit, IV, V minute 
iind VI 

%5 * Percsnt Ecngascn of Elastic Weo (4) at 
Anvil 712 = Temrennure of .Anvil Seller (12}. Sending (Fcuncec :c nearesr integer* • 

degrees Centigrace 25 

NCTEL '.Vrin reference to trie schematic diagram cf 
Caiencer T10 = Terrpersture of Caiencer P.ciler - F-gure 1, bonoer roil (9) is cemcrised cf anvii rcller 

(10), degrees Cent grace 02) and fiercer relief (10). S .-oil (5) is comprised 



BW x 3as:s Weigr.t of zlzstc Weo (4), grains per ^ 
square meter 



cf rolls ;5) and (81. 



so 
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TA3LZ II 





Anvil 


Calender 




Web 




•fun 
1 


T12 


71 


,0 


3W 


LS 


\Z 


54 


85 - 


86 


125 


20/10 


100 


2 


54 


85 - 


86 


125 


20/3 


150 


3 


5 2 


83 




125 


21/7 


200 


4 




96 - 


99 


125 


20/10 


100 


e 




9 5 — 


99 


125 


20/3 


150 


6 


c 2 


96 - 


99 


125 


21/7 


200 


7 


52 


96 - 


99 


65 


21/7 


200 


8 


52 


96 - 


99 


65 


20/10 


10 0 


0 


52 


96 






20/10 


■ ICO 


10 


52 


95 




125 


20/3 


150 


11 


52 


96 






21/7 


200 


12 




96 




T ~ 


21/7 


200 


12 




85 




* ** 


21/~ 


2*0 0 


14 


52 


85 






20/10 


100 




52 


35 






20/3 


• — ^ 

1 2 u 


16 


5 2 


3 5 






21/7 


2CG 


17 


52 


35 




125 


21/7 


200 


13 


82 ' 


S5 - 


33 


OS 


21/5 


ISO 



All of the runs except Bun 18 accued the 
gatheraele web to ere side OTiy of tie nbrcus 
elastic wee. in Run IS the garneracie wee was 
aociied to both sices of me nsreus elastic wee. 

Tne ore-cue: obtained in Runs 1 through 3 
showed ver/ geed elasticity and accearanca. the 
gatheraeie web side being puckered in a fine, 
reguiar receating oattam. ine product of Runs - 
through 3.' in which the luff side of the muiiHayer 
gaiherabie web was bonded to the fibrous elastic 
wee showed geed acpearance and gooa aiassciiy 
with gece bonding strength. The product produced 
in Run 7 shewed large, irregular puckers anc weax 
bending and was generally considered to be -jr.- 
satisfactory. The products cf Runs 3 anc 3 shewee 
geed accearancs and good elasticity. The prcduc: 
of Run 10 showed some hcies in the eiastic and 
the crccuct of Run 11 showed many hcies :n the 
eiastic. indicating that the bonding temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous wee broke after bending was 
started and rather !ow bonding strengths were at- 
tained, in Run 13, the aiascc die not break run— 
bonding but the product delaminated. Runs 14 and 
1 5 were mere successful, producing 2 prccuc: with 
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geed aocearar.ee and elasticity but with peer bend- 
ing strength, the products tencing tc beiaminaie 
rather easily. Runs 16 and 17 were not successful 
in that the fibrous elastic material broke when 
bending was started. Run 13 was successful and 
an attractive product with adequate bending 
strength was attained. 

A further series of runs was earned out in an 
attempt tc produce composite elastic matshai hav- 
ing elongations cf acprcximateiy 25 percent, 50 
percent. 75 percent and 100 percent before failing. 
Failure occurs at the "ultimate elongation" of the 
material which Is the elongation at which the ma- 
terial tears cr otherwise fails. Elongation was tested 
in an Instrcn testing device. A twe inch cy five : neh 
rectangle zi the material was cut with the five inch 
icng sices being substantially paraiiei to Tie ma- 
chine direction cf the web of composite material 
from wrier, the sample was cut and the :wc inch 
sides were stamped in the jaws of a prcceriy 
calibratec instrcn testing device, it was then at- 
tempted x elongate each sample :n two stages, 
with cr.9 minute's rest between stages, tc elonga- 
tions of 50 percent and then ICO percent, after 
which the samcie was relaxed tc cero eicngaccn. If 
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the svnoie fails during either of tt ^J^? 
the percent etonganon at failure * 
etangaten.- H tne sample did not fail during erther 
of tftese two stages, it was, after twng relaxed to 
zero elongation, men stretched at 10 feet per 
minute until it failed, the percent elongaooci i at 
break or tsar being the "utthnate etaigaaon. The 
desired or target elongation of 25 percent 50 per- 
cent etc of the composite elastic material should 
not be confused with the definition given above of 
an elastic material as cne which is in itseif (not the 
composite) capable of at least 25 peront atonga- 
tien and a stated degree of recovery. The strfmess, 
basis weight and bonding pattern of the gatheraoie 
web or webs bonded to the elastic wee cr webs 
can be controlled in order to affect (reduce) the 
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degree of elongation of the composite material. For 
example, composite materials of considerably less 
than 100 percent etangarion are often desired for 
certain end uses. 

The composite elastic materials used in Runs 
19-28 were made by utilizing fibrous elastic weos 
of the same KRATON GX 1657-poiyethylene 
Na601 80/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terephthaiatB) bonded carded web material made 
by Carolina Formed Faeries (Runs 19-24) or a one 
ouncs per square yard spunconded poly (ethylene 
tereprnhalatB) fiber web sold by S I. DuPont de 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 26). The results of 
these runs are set forth in Table III following. 



Rut: 

19 

20 

21 

22 

22 

24 

25 

25 




74 
74 
74 
7 5 
75 
34 



50 
30 
50 
£0 
50 
50 
55 



Web IS 

20/7 

20/10 

20/12-13 

20/15 

2 4/15 

24/15 

20/12 

20/12 



%2 



100 
67 - 
25 
30 
50 
= i 



See lecar.es rracscinc Tar .a I. 



The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewnat overcended. the sample of the compos- 
ite maienai prcducad snowing approximately 100 
percent Q lcngation. Accordingly, the anvil roller 
temcerature was reduced somewhat for run 20 
which produced a satsfarary composite material 
product snowing an ultimate elongation cf about 
100 percent The product obtained in Hun 21 
shewed very gcod uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
eicngaticn of 56 percent. Hun 23 was cameo out 
using three different lots of fibrous elastic wee 
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matenal. the first two lots of which yielded compos- 
ite elastic matenal products having ultimate elonga- 
tions of 36 percent ana- the third lot yielding prod- 
uct showing an ultimate dicngtion cf 75 percent 

In Run 25, the one ounce per square yard 
scunbenced REEMAY poly(ethyiene terephthaiate) 
fiber wee was used on the calender roller side of 
the Scrcus elastic web and 3 0.7 ounce per square 
yard basis weight weo of the same material was 
used on the smooth, anvil roller sice of the Sbrcus 
elastic weo. Run 25 produced good bending and a 
satisfactory composite elastic matenal product 
wnicn was somewnat stiff er that that obtained with 
the Carolina Formed Faeries poly (ethylene tereph- 
thaiate) bonded carced weo material. 
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Run 26 is a repeat of *un 25 axcect uobng 
somewnat higher bending temperatures as indi- 
cated. The REEMAY scunbonded pory v ethy«ene 
tereprrthaiate) fiber wed materia* bonded very well 
at * higner temperature. Hew ver, at sucn nigner 
bonding temceratures St mignt be better to utilize a 
somewnat heavier basis weight fibrous elastic weo 
although a satisfactory composite elastic matenai 
was cctsined in this run. 

Tne necessity cf allowing *e composite web to 
reiax immediately after bending was demonstrated 
by comoarative test Runs 27 and 28, in wnien 
similar conditions were maintained except for cmis- 



70 



sion cf the relaxation sieo in Run 27. For these 
runs, a 22 grams per sou are yard thermally bon- 
ded poiy (etnyiene terepnthaiate) fiber nonwoven 
web was bonded to each sice of a nonwoven 
fibrous w b of fibers of the same KRA7CN SX 
1657-pciyethyiene Na601 5Q/40 blend as was uti- 
lized in Runs 1-18 and 19-25, having a basis 
weignt as shown in Tabie !V, which sets fcrtn tne 
data for Runs 27 and 28. 



7A3LZ IV 



Calendar 
710 



wee 



?7 



110 



SO 



223-300 



.10 



o z 



7-20C 



See legends crecedir.g : aeie !I 

In Run 27. the bended composite material was 
maintained under tension after tne bending aep^ by 
winding it directy onto a storage roll as ine com- 
posite maieriai emerged from the bender jells, 
without ailowing it to relax. With resoect :c . .gure 
1, this effectively invcrved reciacmg holding box 24 
with a driven Taxe-jp roll. Tne resultant composite 
web had suestantiaily no ncn-desffucdve elasticity 
because its elastic wee component as z resutt cf 
the fact that the eiastic weo was heio in en elon- 
gated, tensicned condition whiie it eccied after 
bending, had lest its sniuty :o contract and thus 
form gathers in the gatherabie wees. Sy ncn-de- 
struodve eiasti™/ is it meant that the composite 
ccuic be stretcned and allowed to contract without 
rupturing the gatheracie wees. Acccrdingiy, it 
should be noted that the elastic web, upon remcval 
of the gatheracie wees therefrom, still cossessed 
elasticity in that It could re stretched and wcuid 
ccr . 72C - - :c -* 9 -'imensichs which it had assumed 
during bending, but wouic net contract back tc its 
oricinai creccncing unstretchec dimer.sicr.s. As a 
result of this, the 3 crr.ee site web did net possess 
ncn-cestrucdve elasticity because the gatr.erae:e 
wees wcuid net have been ruptured cr torn in crcer 
tc stretcn tie cempesite beyond the dimensicr.s it 
ccssessec during 'bending. Accccingiy. the ccm- 
pesiie web ecu id net be elongated- without tearing 
cf the gatheracie webs and thus the gatheracie 
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wees resisted such eicngaben. Because the eiasbc 
wee has lest its ability to contract and form gathers 
in the gatheracie wees, the cempesite web had a 
smooth, ncngathered appearance. Run 25 was 
similar to Run 27 axcect that the cempesite was 
ailcwec :c run freeiy off the bender .-oils and the 
eiasf.c weo contracted, forming gathers in the ncn- 
eiasbc web and providing an attractive, elastic 
cempesite web. 

A further series cf runs was conducted in which 
eiastic webs cf meitbiown KRATCN GX *6o/-pciy- 
ethylene NaSOl fibers of the same S0/^Q blend as 
utilized in Runs 1-18 were bended en each cf their 
epecsite sices to a poiy (ethylene terechthaiate) 
pewcer bended carded wee cf a basis weignt cf 14 
grams per square yard, so id by Carolina Formed 
Faeries under the trademark CARr : ; , s . (The bend- 
ing pewcer used in the CAr.EHH fabric is scid by 
Eascr.an Chemicai Products Inc. as RA 252 ooiyes- 
ter pewder). Tne fibrous eiasdc wee in each cf the 
fcllcwirg Runs haC a basis weight cf 55 

grams per scuare meter. After the twc-s;ce bended 
ccmccsite eiasf.c materials were mace, six speci- 
mens were tax en from each run the scecimens 
bsir.c cut three inches wice in the cress eirecden 
and seven inches !cng in the machine director.. 
For three cf T.e scecimens from eacn run, one of 
the eciy (ethylene terechthaiate) webs (Sice ■) was 
separatee! for i distance cf eccrcxirnateiy cne inch 
eicng :he macnine eirecden cf the specimen and 
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placed in ona jaw of an Instrcn tsster wnite tte 
remaining two bonded layers were piaced in the 
opposite jaw of the tester which was then sat to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (10-2 cm) of speernen 
delaminarion were noted and an average taken of 
the nine values thus obtained for three soecmens. 
giving a force in grams, per three inch width of 
specimens, required to deiaminate the poly - 
(ethylene terepnthalate) web (Side 1) from the 5- 
brcus elastic web. Fcr the three remaining spec- 
mens from each run, the pory (ethyiene tereph- 
thaiate) weo on Side 2 of the composite alastic 
matenai (Side 2 being the side opposite to Side 1 
above) was separated fcr a distance of approxi- 
mately one inch aiong the machine direction of the 
specimen and placed in one jaw of an Instrcn 
tester while the remaining two bonded layers were 



placed in the opposite jaw of the tester which 
then set to move the jaws apart at a rate of 10 
inches (25.4 an) per minute. The three highest 
peaks registered for at least four inches (10.2 cm) 

s of each specimen oelarnination were noted and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the poly (ethyiene terephthaiate) web - 

to (Side 2) from the fibrous eiastic web. 

The results are set forth in the following Table 
V, to whicn, in addition to the table headings de- 
fined above, the following applies: 

75 Bond Strength » Bond strength expressed as the 
teres, in grams, required to peel away a three-^nch 
wide strip of gatherable web from the elastic web 
to whicn it is bended, measured as described 
above. 
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See Legends preceding Taiie i: 



Similar additional bonding strength rests ~ere 
conducted sussuturng 'cr the diamond patterned 
emocssing calender roller a C3iender roller having 
a repeating regular pattern of six circular dcts ar- 
ranged in hexagonal patterns between whicn trian- 
gular patterns of three circular dots are inter- 
scersec. The raised dcts ccmprise about 17 per- 
cent of the surface area of tie emcossing roil. 
Generaily. simiiar renditions were otherwise main- 



50 tained anc comparable bending strength results 
were obtained aithcugn the diamond embossing 
partem overall appeared to provide somewhat Sign- 
er bonding strengths than the hexagonal/triangular 
patten of circular dots. 

55 Another series of runs was conducted in whicn 

a oast alastic nim of about one mil thickness was 
made frcm a biend comprising £5 percent by 
wegnt of a resin sokj under die trademark ?CLV- 
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TnCPE 377* by A. Scnuiman uorpoCTon or Ak- 
rcn. Ohio and t5 percent by weignt or AMPACz. 
White Concentrate, -sensing colyprcpy.ene ana 
titanium dioxide, soic by Ampacet u&pcrancn of 
ML Yemen. New Yorx. The film was cenced to a 
bencee carcec web of pciy (etfwiene tsrecn- 



tftaiare) having a basis weight of 22 grams per 
square yam. Pciytrcpe resin is betieved- to be a 
block eccolymer of pciy (cis-bLrcaciene) and pciy 
(t-buryi-methacrylaie). The conditions which were 
utilized are set forth in Table VI. beiow. 
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See legends preceding Table II 



In each of nuns *l and 42. a product was 
obtained wnicn had gcec accearance anc was net 
very ncisv with rescect to crackling of me Sim 
wnen me ccmccsrie material was erump:ec :n the 
hand. Tne crecuct cf ~.un ±1 sncwec mere stretcr. 
than mat of P.un as would be exrecced from me 
greater degree of eicngazicn of tne elastic film 
curing bending. Cther eiastic films may cf course 
be usee: for examcie, a nim may be made of 
KnATCN 3X 1557 SiermcciasBC and a pciycieiin 
ccmccsiticn identical or similar :c the cempestiens 
describee above for use in meitt towing to make 
webs of nonweven micrcmcers. Such elastic films 
are aiso useful in tne tract: oe or me- invention. 

Tests with other aiastcmer.c materials were 
camec cut in whicn a sample of me eiastic weo 
was ~t=".e<: by hand and hand fed into the 
bonder arrangement together with the gatheraole 
wees. For examcie. an elongated aiastic web of 
meitb'.cwr, fibers of pciyurethane scid under the 
trademark ESTANE {3. F. Gccdhch & Co.) was 
heat-bonded cn both sides to the same pcly- 
(etnviene tsreonthaiate) fiber pewder bended car- 
cec web used in =uns 2S-40. In similar fashion, a - 
(90 cram car square meter basis weight) elongated 
elastic web of meitbicwn fibers of an ei astern eric 
pclyesrsr sold jnder the trademark HYTnEL (E. !. 
CuPont DeNemcurs & Co.) was heat-cencsd on 
boot sices to the same pciy(ethyiene terecn- 
thaiate) fiber powcer bended oarbed web. The 
ccmccsite mace with me pciyurethane aiastic weo 
snowec good streton and an anraccve arcs -rare 3 
with sicnmcam necxing-dewn of me prccuct due to 
me "act that me sample of me eiastic web was 
hand fee :o me sender arrangement sy holding me 
samcie in 3 machine direction stretched condition 
anc aiicwinc the samcie to feec thrcugn me cone- 
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er arrangement. Tne composite made with me 
polyester elastic weo showed fairiy geed bending, 
with accarently better stretch in me cross direction 
than in me macnine direction. 

Ccmccsite eiastic materials of the inventicn are 
utiiicaeie generally in any artic:e sailing for an 
elastic matehai sucn as. but no: limited to, stratena- 
ble sreteebve severs and wraps, outerwear, under- 
garments, menstrual and .incontinence centre i arti- 
c:es and garment such as disposable eiaoars, and 
me :ike. Their :cw cost relative to woven or knitted 
f aches permits economic adactatens to 
■eisccsaeie* articles, by which is meant articles 
inteneec :o ce disccsed of. rather than iauncered 
and re-jsec, after one or a few uses. 

Whiie me inventicr. has been described in de- 
tail with rescec to scecinc preferred embodiments 
thereof, it wii! ze arcreeiated that upon a "sacing 
anc jneerstancing of the foregoing numerous vari- 
ations wiii :ccur to these skilled in the art which 
vanasens are believed :o !ie within the scope and 
spirit of the present invention and the accenced 
oiaims. 



Claims 

\. A msmcd of producing a composite eiastic 
50 materia: having at least :ne gatherabis web bon- 
ceo :o at ieast cne elastic web, said method ecm- 
phsing me steos oh 

(a) tensioning an eiastic web to elongate m 

(b) ccr.cinc :he aiengatee eiastic weo to at 
55 least me gatheracie wee under oencitiens wnicn 

soften at ieast tenons of me a i as tic web :o form a 
benceti scmccsite wee: and 
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(cs reiaxng He ccmoositB web .mrneaatBty 
after He boncing steo whereby He gaxheracie weo 
is garnered to term me composite eiasnc mazenaL 

' 2. The method of claim 1 wherein the eiascc 
web comonses a fibrous elastic web. 

3. The metnod or daim 2 wrierein He rtbrous 
elastic web comprises a nonwoven web of 
eiastomenc 3bers. 

4. The metnod cf ciaim 2 wherein He fibrous 
elastic web comprises a nonwoven wee of 
eiastomenc micrciibers. 

5. The metnod cf clam 1 wnerein He eiastic 
web comorises an aiasrrmenc film. 

6. The meHcd cf daim 1 or daim 2 inducing 
heat-bonding He elongated elastic weo to He 
c^cheracie weo by overlaying He elastic and 
gaHeracie wees and applying heat and pressure to 

He cveriaid webs. 

7. The metnod of ciaim 6 including carrying cut 
the -heat-benting by heating bending sites onHe 
eiastic web to a temperature of from about 55 •C to 

about 120-C. 

8. The meHcd cf raim 5 including carrying cut 
the heat-bending cy heating bonding sites cn He 
eiastic wee :o a temperature cf frcm accut 70 *C to 

about 9C*C. 

9. The method -cf claim 1 or claim 2 wnerein 
the elastic wee has a basis weignt cf accut 5 to 
aoout 300 grams cer souare meter. 

10. Tne metr.oc cf claim 1 or claim 2 wherein 
the elastic weo has a oasis weignt of accut 10 to 
aocut 2CO grams cer square meter. 

11. The metnod cf cairn : cr claim 2 wherein 
the elastic weo Is cemensed cf an A-5-A' block 
ccooivmer wnerein A anc A' are He same cr 
orrferent mermcciastic cciymer blccc. anc wnerem 
B is an 3 i astern en c pciymer blocx. 

12. Tne memoc cf claim 11 wnerein A and A' 
eacT; is a Henmcciastic sryrenic mciery and 3 is 
selected frcm He group consisting cf pciy- 
(ethyiene-cur/iene), pciyisccrene anc cciy- 
butadiene. 

12. The memcd cf claim '2 wherein 3 is coiy- 
(etnyiene-butytene). 

14. The metnoc cf claim 12 wherein each of A 
and A' is selected from tne grcuc consisting of 
pcivsr/rene and coiystyrene hemoiogs. 

' 15. The metnod cf claim M wnerein 2 is eery- 
(etr.y i ene-buty i enei. 

16. The memoC cf claim 1 or claim 2 wnerein 
He gaHeracie weo cc menses a nonwoven, ncn- 
eiastic material. 

17. The metnoc cf claim :2 wnerein me sum cf 
He moiecuiar weigm cf A cius He molecular 
weigm of A' cc menses from accut 14 :cj!i percant 
cf He moiecuiar weignt of He A-c-A' btccx 
ccpcivmer. 



1& The metnod cf ciaim 13 wherein the sum of 
He moiecuiar weignt of A pius the moiecuiar 
we ignt of A* comprises from about 14 to 29 percent 
cf He moiecuiar weignt of th A-3-A* bloc* 
s copolymer. 

19. The m thod of ciaim 15 wherein the elastic 
weo is compnsed of a blend of said block 
copolymer plus a poiyclertn. 

20. The metnod of ciaim 19 wherein the 
70 poiycierln is selected from He group consisting of 

one or more cf coiyeHyiene, polypropylene, pcry- 
butene. ethylene copolymers, propylene 
coporymers and hutene copolymers. 

21. The memcc-of claim t or claim 2 including 
?s carrying out the heat-bonding by passing He over- 
laid elastic and gatherabie webs Hrough a pressure 
nio formed between a pair of bonding roils, at least 
one cf whiten comonses a patterned caiender roller 
anc at ieast cne of wnicn is heated to a tempera- 

» ture accve me softening temperature cf He elastic 



22. The metnod of ciaim 1 or ciaim 2 including 
maintaining the elastic web in a stretcned condition 
cf at east accut 100 cercent elongation dunng He 

25 bencing. 

23. The metnod cf claim 2 wnerein He fibrous 
eiastic weo comonses a nonwoven weo of mert- 
blcwn eiastomenc fibers anc He gaHeracie web 
comonses a rson-eiastic weo. 

co 24. The metnod cf cairn 2 wherein the fibrous 

eiastic weo comonses a nonwoven web of mert- 
blcwn eiastomenc fibers and is maintained In a 
srercnec condition of at least about 25 percent 
elongation curing He bonding. 

cs 25. The metnod cf claim 24 including maintain- 

ing tne fibrous eiastic weo in a stretcned cencition 
cf mem aocut 25 cercsffi to 550 percent elongation 
during the bencing. 

25. Tne memcc of ciaim 24 therein me fibrous 

40 elastic weo r,as a oasis weignt of frcm aoout S to 
3C0 crams cer scuare meter. 

27. Tne metnod cf claim 24 wherein me fibrous 
eiastic weo "as a basis weignt of mom about 10 to 
200 grams per square meter. 

^ 28. The meHcd of claim 24 wherein the 

gatherabie weo comonses a nenwoven. ncn-eiastic 
weo. 

29. The metnod of claim 1 or claim 2 including 
bending a ncn-eiastic wee to eacn cf He occcsrie 

so sices cf tne eiastic weo. 

30. The meHcd cf claim 1 or claim 2 wnerein 
He comocsrte wee is -elated : cr a cencd of up to 
.accut H:rty secencs after bencing. 

31*. An eiastic comocsrte materiai ccmchsing at 
ss ieast one elastic weo bended to at least one 
gatheraote wee wnicn is extensible and conraotibie 
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with tft elastic web uocn sa-etcning and relaxing of 
the comccsrte maxBnai, trie composite matenai be- 
ing made by: 

(a) tensioning me elastic web to elongate it 

(b) bonding the elongated eiastic web to at 5 
least arte gatheraoie web uncer ccnorticns which 
soften at least portions of the elastic web, to form a 
bended composite web: and 

(c) relaxing the composite web immediaiBiy 
after the bonding steo whereby the gatherafcie web ro 
is gathered 10 form the composite eiastic material 

32 Tne maienai of c:aim 21 wherein the elastic 
web comprises a fibrous eiastic web. 

32. The marenai of ciaim 31 or claim 32 
wherein the elastic web is benced to the garherable 75 
web at a plurality of spacsd-apan locations in a 
repeating partem and the gamerabie web is gath- 
ered between the bencee locations. 

34. The marenai of claim 22 wherein the fi- 
brous eiastic web comprises a .lonwoven web of 20 
elastcmeric fibers. 

25. The marenai of ciaim 22 wnerein the fi- 
brous elastic weo ecmenses a nenweven web of 
meittiown Eastern eric nbers. 

26. ' Tne material of ciaim 31 cr ciaim 22 2s 
wherein the eiastic wee has a basis weigh: of Tom 
about 5 tc 200 grams per ccuare meter. 

37. Tne material cf ciaim 31 cr ciaim 32 
wherein the eiastic web has a basis weignt cf from 
about 10 to ZOO grams per scuare meter. J0 

38. Tne matsriai cf ciaim 31 wherein the elastic 
web ccmorises a nenweven weo cf meittiown 
elastcmeric fibers ceiectea from me group consist- 
ing cf (i) fibers cf A-3-A' biccx :ccciymers wnerein 

A and A' may be the same cr cifferent arc each ; s cs 
a thermoplastic ociymer bicc:< and 3 is an 
eiastomeric ociymer block, and ;ii) biencs cf cne cr 
mere pciycienns with (i). 

2S. The material of —aim 28 wherein A and A' 
eacn is 3 sr/renic moiety and 3 is ccly(eihy!ene- *o 
butytene). 

40. Tne marenai of c:aim 29 wherein each of A 
and. A' is selected from the group consisting of 
pciystyrene and pciysr/rene hem clegs, and the 
pclycienn is seiectec rem the group consisting cf 45 
one cr mere cf cciyethyiene. eciyprcpyiene pciy- 
cutene. ethylene cocciymers. prcpyiene 
cepciymers and butene eccoiymers. 

41. The materiai of claim 22 wnerein eacn of A 

arc A' is seiectec .torn pciystyrene anc eciysty- so 
rene hcmciccs and the sum of the meiecuiar 
weigh: cf A eius the meiecuiar weignt of A' is from 
about I- to 29 percent cf me meiecuiar weight c: 
the A-c-A' biccx eecciyrr.er. 

42. Tne materaj cf claim 40 wherein me biccx 55 
cccciy.-nsr comprises a: ieast as cut :C% cy weight 

c: the materiai. 



43. The material of claim **0 wherein the block 
cc ociymer ccmpnsss at least aoout 20% by weignt 
of the marerial 

44. The mamriBl at ciaim *0 wherein the block 
copolymer comprises at ieast about 20% by weight 
of the matenai 

45. The materiai of claim 40 wherein the mert- 
biewn rfoers are comprised of mem about 10 per- 
csnr to 30 percent by weight of the A-S-A' block 
copolymer and from about 90 percent to 10 per- 
cent by weignt cf the pcryoienn. • 

46. Tne material cf ciaim 21 wherein the eiastic 
web comprises an A-3-A* block copolymer wherein 
A and A' may be :he same cr different and each is 
a thermoplastic polymer bicck and 3 is an 
eiastcmenc polymer block. 

47. Tne material cf claim -*6 wnerein each cf A 
and A' is selected from the group consisting of 
pciystyrene and pciystyrene hemciogs, and 3 is 
seiectec from the grcuo consisting of poiy- 
(ethyiene-cutyiene), pciyisccrene and pciy- 
bueariene, and the cum of the meiecuiar weignt cf 
A plus 'he molecular weignt cf A' comprises mom 
about 14 to 31 percent cf the meiecuiar weignt cf 
the A-3-A' bicck eccciymer. 

4c. The materiai cf claim 45 whBrein eacn cf A 
and A' is seiected mem the grcuo consisting cf 
pciysr/rene and pclysr/rene r.cmoicgs, 3 is poly- 
semy iene-curylene) and the eiastic web is tisrt.er 
cemcrised zi a cciyciefin seiected from the grcuo 
censisring cf ene cr mere cf cciyethyiene. poiy- 
prcpyiene, cciybutene, ethylene cocoiymers, pro- 
pylene eccoiymers and butene cepciymers. 

49. Tne material cf ciaim 46 wherein the elastic 
web is tcmpriseo cf at 'east acout 20% by weignt 
cf the A-S-A* biccx eccciymer. 

50. Tne matenai of ciaim wnerein the eiastic 
web is cemcrised cf at ieast acout 3C% oy weight 
of the A-S-A' bicck ccociymer. 

51. Tne matenai cf ciaim 31 cr claim 32 
wherein -he eiastic web is cenced :o the gatheraoie 
web at a plurality cf spacec-apan locations in 3 
repealing eattem and the gatheraoie web is gath- 
ered between the bended iceatiens. 

52. The matenai of claim 51 wherein the 
gatheraoie web is a .nenweven, non-elastic material. 

52. The matenai cf ciaim 52 wherein the 
gatheraoie web comprises a web of fibers selected 
mem tne grcuo censisting cf polyester fibers, 
ccryciefm -leers, 00 iy am ice Tee re. ceiluicsie -"cere 
and mixtures ef ?<vc cr mere thereof. 

54. The material cf claim 52 wherein the 
gathered ie web zzrr,cr\ses a nenwoven wee cf poly 
{ethylene '.erechtr.aiate) "Tears. 

55. An eiastic com cc sits materiai as shewn 
and cescneed herein. 
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